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(54) rMflPOMEXAHl/IMECKAH flOPHWPyiO- 
UJAfl rO/lOBKA fl/lfl PACLIJHPEHMfl TOO- 
PUPOBAHHOrO n/lACTblPfl B OBCAflHOfl 
KO/IOHHE 

(57) rMflpoMexaHMMecKan AOpHMpyiomafl rono- 
BKa pacuJnpeHM» ro<t>pnpooaHHoro n/ia- 
CTbipn b o6caAHOM iconoHHe. AopHttpyiouiafl 
ro/iOBKa C0Aep)KMT KOHyc-nyaHcoH c npoAO/ib- 
HbiMM npo<J)M/ibMMMn k3h3bk3mm, icopnyc c ca- 
Moyn/iOTHsuoujeMCfl Tpy6s3T0M Ana<t>parMofi. 
CTyneHMdTUMM b nonepemioM ce<iennn okhb- 

MM M p33Me me K H MMH B HMK BblABMXHWMM CeK" 

TOpaMM, CTyneHMaTWMM b nonepeiHOM 

CeMeHMM. 4 M/1. 



H306peT6HMe OTHOCMTCfl K yCTp0HCTB3M 

A*» peMOHTa o6caAHbix ko/iohh He4>T*Hbtx. ra- 

30BWX M APyMX CK83XMH C qe/lblO BOCCT3HOB* 

neHMs repMeTMMHOCTM m ynpOHneHMfl ctchkm 
ko/iohh w nyTeM ycTaHOBKM CTa/ibHoro n/iacTbi- 
pn m C03A3HMA HanpaxceHHOM CMCTeMU o6caA* 
Han Tpy6a - nnacrupb. 

Ue^b m3o6pctchm« - yBCiiMMeHwe a4>4>eK- 

TMBHOCTH pa60Tbl rOAOBKM 33 CHBT yse/lMMeHMfl 

paAHaiibHoro ycMnun Ma cerropa m yBe/iMMe- 

HM0 CpOKd C/iyx6b). 

Ha <t>Mr. 1 npeACTae/ieHd AopHMpywman 
ro/iOBxa, npoAonbHuft pa3pe3, b TpaHcnopT- 
hom nono)xeHMM; Ha 4>mc\ 2 - AOPHMpyioiitasi 
ro/ioexa. o6u;mm bma. b paGoseM no/ioxeHMM; 
Ha 4>mi\ 3 - to ace. nonepesHUH pa3pe3 npn 
pacuiMpeHMM cexTopOB 8 Tpy6e c MMHHMdrtb- 

HOH T01IMMHOM CTeilKM: Ha 4>Mf. 4 - TO xe. 

nonepeMHUM paape3 npn npmtcaTMw n/iacTbipn 

B Tpy6e C MdKCMMa/lbHOA TOntUMHOM CT6HKH. 

rMAPOMexaHMHecxafi AopHMpytoma* rono- 
Bica coctoht M3 Kopnyca 1 c okh3mh, Buno/i- 



HeHHoro b BMAe ynopHwx <t>/ia«ueB 2 w mm/ikm- 
Apa-K/ieTKM 3. aaxpenfleHHOM MexAy 4>na»ma- 
mm. OxHd Kopnyca Bwno/iHCHu cryneHMaTbiMn 
a nonepeMHOM ccmchmm. Ha nycTOTe/tOM 
CTBO/ibHOM MacTM xopnyca raMKOM 4 3arsiHyTu: 
KOHyc-nyaHCdH 5. ynopnue 4>naHtjbi 2 m um- 
HMHAP"K/l6TKd 3. UHAMHAP-KneTxa 3 4>MKcwpy- 

CTCfl TaKMM o6pa30M, MTO n/IOCKOCTM 
CMMMeTpMM OKOH KOpnyCd H yCTaHOB/IBHHblX B 

HMXCTynenMaTbtx b nonepeHHOM HanpaB/ieHww 

CCKTOpOB 6 COBMeiUeHW C nnOCKOCTSMM CMM- 
MeTpMM npoAO/ibMbtx npo4>MflbHbix xaHaBOK 
KOHyca-nyaHCOHa 5. Ha CTBOiibHOM hsctm xop- 
nyca noA uMAMHApOM-K/ieTKCM 3 m cexTopaMM 
6 pa3Meu4eHa caMoyn^OTHRioiMancp Tpy6na- 
T3R A^a<t>parMa 7. BaaMMOAeMCTByioiMan c 
6onbiUMMM CTyneHRMM cexTopos 6. 

Yctpomctbo pa6oTaeT cneAyioiAMM o6pa- 
30M ( 4>Mr. 2). 

npn cnycxe b o6caAnyio KonoHHy 8 hmx<- 
hum kohbu ro^pupoBaHHoro nnacTwp« 9 pac- 
nonoxeH Ha KOHyce-nyaHCone 5. npimeM 
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BornyTwe /lynu nnacTup* BBeAenw w ymipaiOT- 
b npoAonbHwe npo$wibHue xaHaBxw xony- 
nyaMCOHa. flnacrbipb HaAeT Ha ujTaHrw 10 
* ero oepxHMA xoneu <t>MKCnpyeTC« topuom 
cwnoBbix uwnMHAPOB Aopna m/im rwApoMexa- 
Hvmecxoro nxopn. 

ripw co3AaHMM pa6oMero &aw\eHw\ ao- 
pmipyiotua* ro/ioBxa bxoamt b n/iacTbipb, pac- 
ujupflfl ero ao nnoTHoro KOHTaxTa c o6caAHO& 
TpyOort. Hoa AaaneHneM caMoyn/ioTHfciomwe- 
en kohuw uM/iMHAPMHecKO« A*a<|)parMbi 7 
n/iOTHO npwxMMaioTca k CTeHxaM r/iyxoro yr- 
nyeneHMn A, co3Aaeafl repMeiMHHocTb b pa6o-. 
Me* xaMepe npaxTWMecxu 6c3 paAwa/ibHoro 
pacuiwpeHWfl. 

UeHTpanbHasi nacTb AMa<t)parMW 7, pac- 
tuMpjwcb, B03AeftCTByeT Ha BUABwxcHye cex- 
topm 6, npwxcMMaR mx k HeAOXcuMaM ri/iacTbipa 
four. 2). 

Hpn 3tom odanbHafl nacTb pacuwpnio- 
meftCR Awa<t>parMW ynnpaeTca b HenoABw*- 

HyK) BHyTpeH HK)K) ' TlOBepXHOCTb 

HM/iMHApa-xneTKit. . 

Pa6oMne 4>yHKUMvi nepeneceHw Ha Go/iee 
npoMHyw m AO/iroaeMHyK) unnwHAPWHecKyK) 
sacTb Ana<t>parMU. 

. UvwuHAPMMecxaR AMa<t>parwa, pacwMpa- 
acb, ynwpaeTCfl MacTbK) csoeft oHewHefi no- 
apxHOCTn b uwmiHAP-x/ieTicy. B pe3ynbTaie 
na Awa^parMe BOSHMxaiOT npsiMoyro/ibHwe 

BWCTyn W MJ1M BnaAMHbl (B 3aBMCMMOCTM 0T CT6- 
neHVI BUABVUKeHMR CeKTOpOB), C00TB6TCTByi0- 

tAMe'onopHOft noBepXHOCTM ocnoBaHMp 
xaxcAoro cexTopa. BenuMMna DbiABuxceHMn 
cexTopa xo/ie6neTCfl b 33bwcwmoctw ot tomum- 

Hfal CT6HKM 06caAH0« Tpy6M. Ha/IMMMR MflM OT- 

cyTCTBMR nnacTMpa. 

Ha 4>wr. 3 ii 4 noxa3aHbi npeAe/ibHue ciiy- 
nan BWABMxeHMn cexTOpOB noA Harpy3xoft: 
npw pacuwpeHwi* b Tpy6e c MMHWMa/ibHOfl toji- 
muHoft CTeHKM (<|>Mr. 3) m b Tpy6e c MaxcMMa/ib- 
Hoft ToniuwHoft cTeHKM c n/iacTupeM (4>wr. 4). 
YcTynu. KOTOpue npvi stom o6neraeT Awa<|>- 
parMa no nepMMetpy onopHOA noBepxHOCTM 
OCHOB3HHR cexTopa. He npeBbituaiOT 3-3.5 mm. 
npw crnaxceHHux xpoMxax m MWHMManbHwx 
aasopax b oxne MexcAy cexTOpOM m xopnycoM 
. MCK/noMaeTcn npMMwna 6bictporo pa3pymeHM$i 



pe3MHbi Awa^parMu: 3aTexaHne m noc/»eAY«> 
mee 3ameM/ieHwe. Aaxce d cnysae nopwBa am- 
a<t>parMbi na yciyne (noc/ie AiMTe/ibjioft 
3Kcn/iyaTauMM) b ro/ioaxe yAaeTCfl zierxo boc- 
5 CTdHOBHTb Heo6xoA*Moe AaB/ieHvie h 3aaep- 
ujMTb ycTaHoaxy nnacT«pw 6e3 aBapwfl m 
ocnoxcHeHMft. Hpn nopwBe Awa<t>parMbi yTenxa 

XCMAKOCTM B03MOX<Ha TO/lbKO Mepe3 3330pbl B 

OKHe MexcAY cexTopoM m xopnycoM. npw xoao- 



10 boK nocaAKe cekTopa b oxhc cyMMapnaa nn^- 
maAb 3aaopoB ne npeBbiujaer 20-40 mm . 
YmiTWBan 6o/ibUJOft K034>^HuneHT conpomo- 
/lenwR y3icoro meneBMAHoro 3a3opa m nepe- 
xpuTwa ochobho* ero MacTM peaMHO^ 
15 Avta<t>parMU, Heo6xoAMMoe AaaneHne MOxceT 
. 6wTb zierxo BOCCTanoB/ieHO He3HaMMTenbHWM 
noBUiueHMeM npon3BOAWTenbHocT*i HacocHo- 
roarperaia. 

CyMMapHoe paAwa/ibHoe ycn/iwe, paaBM- 
20 BaeMoe ronoBxoft. nepeAaeTCfl ne Ha 12, a na 
6 BbiABwxcHbixcexTopoB. CiteAOBaTeiibHO. npM 
3tom xce pa60MeM Aaa/ieHMM ycunne paAwanb- 
Horo B03Ae«CTBW» cexTopa Ha hcaoxcmm r<xt>- 
pbi B03pacTaeT o Aoa paaa, mto rapanmpyeT 
25 no/iHoe npwxcaTwe n/iacrwpp. 

OopMy/ia M3o6peTeH,Mfl 

rwAPOMexaHimecKa« AOpHwpyioiuaR ro/io- 
30 Bxa A"» pacuiMpeHMn rtwfrpMpOBaHHoro nna- 
CTbipw. b o6caAHO« xorioHHe, BwiiOMa»oma« 
xonyc-nyaHCOH c npOAonbHWMM npo4>MiibHW- 
mh KaHdBxaMH. xopnyc c pa3MemeHH«MM b 
HeM caMOynnoTHRioiueftcii Tpy6naTO« Awaflr 
35 parMoA m bwabmxchumw cexTopaMM, ciyneHMa- 
tumm'b ceneHnn. ycTaHOBneHHWMM c 

B03MOXCHOCTbK> B3aWMOAe«CTBMfl 6onbiiie« 

cryneHbio c Awa<J>parMOrt. ot /i mm a 10 m a * c * 

TCM, MTO. C MehblO yBe/1MMeHM« S^eXTMBHOCTM 

40 pa6oTu ronoBKM aa cmct yBeAimeHMu paAwaflb- 
Horo ycM/iMfi na cexTopa m yeeiiMMeHMR cpoxa 
cnyx<6u. BbfABMxcHwe cexTopa Bbino/iHeHu 
• CTyneKMdTbiMM b nonepenHOM ccmbhmm, a xop- 
nyc MMeeT cTyneHMa-rue b nonepBMHOM ceMe- 
45 hum oxHa noA bwabhxchwc cexTopa. np*weM 
nnocxocTW cwMMeTpMM okoh xopnyca m npo- 
AonbHwx npo<t>w»bHbix xaHaaox KOHyca-nyaH- 
cona coBMemeHbi. 
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HydromechantcoJ hood for expansion of corrugated patch in casino 
spring • hat stepped sectors matching similar housing and proftlad 
groovot of conical punch 
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Enhanced efficiency of the head for expanding the corrugated patch 
U due to the tngrtw— * thrust on the sectors, and tta longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. Tne symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanical head Is lowered in the casing string (8) 
so that the lower end of the corrugated patch (9) is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
■"he pressure forces the cylindrical diaphragm (7) to bear on the 
1 of the blind recess ensuring hermeuclty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil, gas and 
boreholes by Installing a steel patch. Enhanced effectiveness 



ucher _ .__ „ 

of the head la due to Increased radial stress 
BulJ8/7.T.«2. (4pp Dwg.No.l/4) 



on the sectors. 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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